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ABSTRACT 




A computer system including a highly efficient forced air 
cooling subsystem is disclosed. The computer system 
includes an enclosure having a first (e.g., front) panel, a 
processor mounted upon a motherboard located within the 
enclosure, and a fan located within the enclosure for pro- 
viding a How of air through the enclosure. The fan draws air 
into the enclosure through an opening (e.g., an intake vent) 
in the first panel and produces a pressurized stream of air. 
The fan may be oriented such that the pressurized stream of 
air is directed toward ihe processor. The computer system 
may also include a plenum adjacent to the first panel, 
wherein the intake vent allows ambient air surrounding the 
enclosure to enter the plenum. The fan may be mounted 
within an opening in a wall of the plenum. The enclosure 
may also include a second (e.g., rear) panel opposed to the 
first (e.g., front) panel and having three openings (e.g., 
exhaust vents) therein. A first portion of the pressurized 
stream of air may flow across the processor and exit through 
a first exhaust vent. A second portion of the pressurized 
stream of air may flow through a power supply located 
within the enclosure and exit through a second exhaust vent. 
A third portion of the pressurized stream of air may flow 
through a space within the enclosure reserved for option 
cards and exit the enclosure through a third exhaust vent. ^ 

luims, 4 Drawing Sheets fty — -J 
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COMPUTER SYSTEM HAVING A HIGHLY upon a motherboard located wilhin the enclosure, and a fan 

EFFICIENT FORCED AIR COOLING located within the enclosure for providing a flow of air 

SUBSYSTEM through the enclosure. The fan draws air into the enclo sure 

through an o pening (e.t*., an intake vent) i n t he firsfpan el 

BACKGROUND OF THE INVENTION 5 "and produces a pressurized stream ot ai r, i he lan may be 

- oriemeci such that the pressurized stream of air is directed 

1. Field ot the Invention toward the processor. A first portion of the pressurized 

This invention relates to computer systems, and particu- stream of air may Ho w across the p rocessor, a nd a seco nd 

larly to computer systems havin g one or more fans located portion of the p ressurized stream oi jiir may flow through a 

within an enclosu re for providing forced air cooling of J0 -Power supply located wTTTTin the e nclosure. 

components located WilHiH Me" enclosure. — lTic computer system may als o llll'lUdtra plenum adjace nt 

- T Description of the Related Art to the first pane l, wherein the intake vent allows ambient air 

a . ■ i • . , , • , "surrounding tRc enclosure to enter the plenum. The fan may 

A typical computer system includes multiple electronic bc mounlcd wilhin an ; jn a wall of |hc * m ^ 

components, including a central processing unit or computer svstem may also include a filter positioned 
"processor", positioned within an enclosure. During 15 between the intake vent and the plenum for filtering the 
operation, such electronic components dissipate electrical ambient air drawn into the plenum. The enclosure may also 
power (i.e., transform electrical energy into heat energy) . At include a second (e.g., rear) panel opposed to the first (e.g., 
the same time, several key operating parameters ol semi- front) panel and having one or more openings (e.g., exhaust 
conductor electronic devices typically vary with vents) extending through the second panel. The pressurized 
temperature, and reliable device operation within specifica- -° stream of air produced by the fan may exit the enclosure 
lions occurs only wilhin a defined operating temperature through the exhaust ve nts. The fan, the processor, and onc of 
range. For example, specified performance of a processor is The exhausi vents may be substantially aligned with <g ne 
typically achieved only when the temperature of the p_r o- another. The intake vent may include multiple closely- 
ce ssor is maintained below a specified maximum operating spaced Openings or holes aligned with one another. Each 
■Temperatu re. Operation of the processor at a temperature 25 exhaust vent may include a two-dimeasional array of open- 
above the maximum operating temperature may result in in £ s or noles - 

irreversible damage to the processor. In addition, it has been The second panel may have a total of three exhaust vents, 

established that the reliabilities of semiconductor electronic Th e lan > lne processor, and a first of the three exhaust vents 

devices decrease wilh increasing operating temperature. - may be substantially aligned with one another. The proces- 

The heat energy produced by electronic components 30 sor ma y havc a hcat sink mounlcd thereupon. The heat sink 

during operation must thus be remove d to a sur rounding *' ma y include mulli P Ie neat transfer structures (e.g., pins) 

ambient al a rate which ensures operational and rehahilily extending into the pressurized stream of air. The first portion 

requirement arc met. As component speeds and capabilities ot ,he P rcssurized stream of air may flow across the heat sink 

increase, so does the amount of electrical power dissipated antl exit lhe enclosur e through the first exhausi vent, 

by the components during operation. Cooling mechanisms 35 ™ e P owcr su PPly may include a power supply enclosure 

employed by computer systems must Ihu s transfer more heat having a top panel with multiple holes therein and a rear 

energy from the compu ter system enclosure to the surround- panel. The rear panel of the power supply enclosure may 

ing ambient. iorm a portion of the rear panel of lhe compuler sysiem 

Today, a typical computer sysiem includes at least two cnclosurc '. a " d ^ second of the three exhaust vents may be 

fans located wilhin the enclosure. A first fa n is typicall y 40 Scaled wilhin lhe rear panel of the powcr supply enclosure, 

located w'ithin a power supply unit which supplies electrical he second P 0rtl0 n ot the Pressurized stream of air ma v flow 

power to other system components. The first fan exhausts air ^"""g" ^^ P^^r supply enterin g the power supply enclo- 

within the enclosure through an opening in a rear panel of ' SU1L llilUU ^ luc muHipiC nolcs in thc t0 P P ancI and cxitin S 

the enclosure. The resulting vacuum created within the puwcf cncJosure tnrou S» ™e second exhaust vent, 
enclosure causes ambient air surrounding the enclosure tobe" 45 " *V dW W ™ T1 U1C enclosure and adjacent to a third of the 

urawn into the enclosur e through various openings in the ,hree exhausl venls ma y bc reserved for connecting option 

"enclosure, l he air entering l he findlosnre Hnws nve.r IKe cards l(> lhe nwilherhoanl. A third portion of lhe pressurized 

components within the enclosure, absorbing heat energy s,ream ot air ma ' V flow lhrou S h the space a nd e xit the 

from the components before being expelled through the rear enclosure through the third exhausi vent. The motherbo ard 

panel by lhe fan. A second fan is attached to a heal sink 50 may include a riser card naving one or more connectors for 

mounted to the processor. The second fan circulates air connecting to an option card. The riser card may extend into 

through the heal sink, and is dedicated to cooling the the pressurized stream of air, diverting thc ihird portion from 

processor. lne pressurized stream of air. 

Fans are rotating electromechanical devices which pro- „ ^ molherboard may include one or more electrical 

ducc acoustic no ise and fail relatively often (i c have * connect °rs located adjacent to the processor and extending 

relatively short lives). When a fan fails, lhe components inl ° ,he P ressun/ * d slream <>* a,r - J2l£ connectors ma. V fre 

which rely on cooling air provided by the fan can and often oriented such t hat they are longitudinally aligned with the 

do, fail as well. It would thus be desirable to have a computer predion ot the hrst portion of the pressurized stream of air, 

system which provides adequate component cooling with a , n a fCSU11 ' aellcctl0n ° r !ne nrsl " orlinn nf the P rt ^l»rf> fi 

minimum number of fans. stream ol air by lhe connectors, and the resulting resistance 

to flow of thc first portion, arc minimized. 

SUMMARY OF THE INVENTION BRIEF DESCRIPTION OF THE DRAWINGS 

The problems outlined above are in large part solved by Other objects and advantages of the invention will 
a computer system having a _highly efficient forced a ir 65 become apparent upon reading the following detailed 
cooling subsystem. Thc computer system includes an cnclo- description and upon reference to the accompanying draw- 
sure having a first (e.g., front) panel, a processor mounted ings in whTch: 
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FIG. 1 is a perspective view of one embodiment of a 
computer system in accordance wilh the present invention, 
wherein the computer system includes a motherboard 
located within an enclosure, and wherein the enclosure 
includes a front panel having an opening therethrough 
forming an air intake vent; 

FIG. 2 is a side elevation view of a rear panel of the 
enclosure of FIG. 1, wherein the rear panel has three 
openings therethrough forming air exhaust vents; 

FIG. 3 is a top plan view of the enclosure of FIG. 1 with 
a lop panel removed, wherein FIG. 3 illustrates air Hows 
through the enclosure produced by a fan; and 

FIG. 4 is a perspective view of an electrical connector 
mounted upon an upper surface of the motherboard, wherein 
the electrical connector is oriented such that the elecirical 
connector is longitudinally aligned with a portion of a 
pressurized stream of air produced by the fan. 

While the invention is susceptible to various modifica- 
tions and alternative forms, specific embodiments thereof 
are shown by way of example in Ihe drawings and will 
herein be described in detail. It should be understood, 
however, that the drawings and detailed description thereto 
are not intended to limit the invention to the particular form 
disclosed, but on the contrary, the intention is to cover all 
modifications, equivalents and alternatives falling within the 
spirit and scope of the present invention as defined by the 
appended claims. 
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Computer system 10 includes a fan 36 for providing a 
llow of air through enclosure 12. Fan 36 is mounted within 
an opening in a wall of a plenum 40 extending between 
intake vent 20 and fan 36. Plenum 40 is located adjacent to 
front panel 14 such that intake vent 20 allows ambient air 
surrounding enclosure 12 to enter plenum 40. During 
operation, fan 36 draws air from the surrounding ambient 
into the interior of enclosure 12 through intake vent 20 and 
plenum 40. Interior surfaces of plenum 40 may be oriented 
lo direel air enlering intake vent 20 to an input side of fan 
36, and may be made smooth in order to reduce air Mow 
restrictions. Plenum 40 forms an interface between intake 
vent 20 and the input side of fan 36, allowing dimensions of 
intake veni 20 to exceed those of the input side of fan 36. In 
general, the greater the ratio between the area of intake vent 
20 and the area of the input side of fan 36, the less restriction 
lo air llow offered by intake vent 20. Plenum 40 prevents 
recirculation of air through fan 36, and also serves to reduce 
the amount of acoustic noise produced by fan 36 which exits 
intake vent 20. A filler 42 may be positioned between intake 
venl 20 and plenum 40 lo filler the ambieni air before it 
enters plenum 40. 

Fan 36 produces jjjTressuriye d stream of air 38 at an 
output side. Pressurized stream of air 38 Hows through 



DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 is a perspective view of one embodiment of a 
computer system 10 in accordance with the preseni inven- 
tion. Computer system 10 includes an enclosure 12 which 
houses other components of computer system 12. Enclosure 
12 includes a fronl panel 14, a rear panel 16 opposed lo front 
panel 14, and iwo opposed side panels ISa and 186. Front 
panel 14 has an opening therethrough forming an inlake vent 
20 through which air may flow. In the embodiment of FIG. 
1, intake venl 20 includes multiple openings or holes 
arranged linearly in an unobtrusive and aesthetically pleas- 
ing manner. The total area of the multiple openings of intake 
vent 20 is sufficient to provide a desired flow rate of air into 
an interior portion of enclosure 12. 

FIG. 2 is a side elevation view of rear panel 16 of 
enclosure 12. Rear panel 16 has three open regions there- 
through forming exhaust vents 22-24 through which air may 
flow. Each exhausi venl 22-24 includes multiple openings or 
holes arranged as a two-dimensional array. The total area of 
the multiple openings of exhaust vents 22-24 may be 
selected to provide a desired flow rate of air through the 
interior portion of enclosure 12. As will be described in more 
detail below, the amount of air flowing through each exhaust 
vent 22-24, and also through adjacent regions of the interior 
portion of enclosure 12, may be controlled by appropriately 
selecting the total area of the multiple openings of each 
exhaust vent 22-24. In the embodiment of FIG. 2, exhaast 
vent 22 is formed in a rear panel 28 of a power supply 
located wilhin enclosure 12. Rear panel 28 of the power 
supply forms a portion of rear panel 16 of enclosure 12 as 
shown in FIG. 2. 

FIG. 3 is a top plan view of enclosure 12 with a top panel 
removed. Computer system 10 includes a motherboard 30 
located within enclosure 12. Motherboard 30 has a processor 
32 mounted upon an upper surface of motherboard 30. 
Processor 32 has a heat sink 34 mounted upon an upper 
surface of processor 32. 



enclosure 12 and exits enclosure 12 through exhausi vents 
22-24 in rear panel 16. As shown in FIG. 3, fan 36 is 
oriented such thai pressurized stream of air 38 produced b y 
fan 36 is diimed mwuid pi uressoHSZ 
, Fan 36 may be the only fan within enclosure 12 of 
30 computer system 10. This configuration is highly desirable 
•in that fans are rotating electromechanical devices which 
produce acoustic noise and ha v£ relo lively s| j prf l^e ,* By 
employing a single fan, manutacturing costs of computer 
system 10 may also be reduced. Fan 36 may be an axial fan 
35 adequately sized to deliver a desired rate of air flow through 
enclosure 12. 

Fa£_36) processor (3 2) and exhausi venl^ j)are subst an- 
tially aTTgned with oneanother as shown in £16. J. A hrsr 
portion. 44 ot pressurized stream of air 38 flows across 

40 processor 32 and heat sink 34, and exits enclosure 12 
through exhaust vent 23. ComponentsjgTrju^ed to the moth- 
erboard have been arranged to create abduct' )o channel lus t 
portion 44 across processor 32 agd hV>ri-^l» *U .Th^ vi/aiic 
' of Ihe duct are formed by t he upper surface of motherboar d 

45 3 0\ a vertically-extending riser card 60, th e top panel of 
enclosure 12, a memory module socket 35. and a , sjiV pan^L 

. .- L o\ a power supply" W. Riser card 60 is positioned on one side 
'T5T processor 32, and memory module socket 35 and power 
supply 48 are positioned on an opposite side of processor 32. 

50 Riser card 60, memory module socket 35, and power supply 
48 are oriented to channel first portion 44 flows across 
processor 32 and heat sink 34. As shown in FIG. 3, riser card 
60 and memory module sockci 35 arc substantially longi- 
tudinally aligned with the direction of first portion 44. 

55 Heat sink 34 includes multiple heat transfe r structures 46 
•extending into nrsi poruon 44 ot pressurized stream oT air 
JS. In the emixidimen t or HU. heat transfer structures 46 

' r are pins arranged in a t wo-dimensional array and extending , 
in parallel into first portion 44 of pressurized stream of air 

60 38. The pins may extend a majority of a vertical height of 
v.cTlUuswc 12. Heal sink 34 may substantially fill Ihe duel 
described above, thus minimizing the amount of first portion 
44 which goes around (i.e., bypasses) heat sink 34 rather 
than through heat sink 34. Heat transfer structures 46 may 

65 also be, for example, longitudinal fins oriented tcTailo w first 
portion 4 4 of pressurized stream of air 38 to flow therebe- 
tween. The relative size of first portion 44 of pressurized 
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stream of air 3 8 may be controlled by selecting the total area 
of the multiple"openinftS or exhaust vent 23, lhc oncniaftoTr" 
of fan 36, and the location of riser carcTfeu. 

Power supply 48 is located within enclosure 12 as shown 
in FIG. 3. Power supply 48 supplies electrical power to 
components of computer system 10. Power supply 48 
includes a power supply enclosure, and the power supply 
enclosure includes rear panel 28. Exhaust vent 22 is located 
within rear p*nd 28 nf the power suppl y cnclosur c"~£s 
described above, rear panel 28 of the power supply enclo- 
sure forms a portion of rear panel 16 of enclosure 12, thus 
exhaust vent 22 is also located within rear panel 16 of 
enclosure 12. 

'Irie power supply enclosure has multiple openings or 
holes in a front portion opposite rear panel 28. A front panel 
opposite rear panel 28 mifllipk "p^nm^iS UI hliks 49 
-^mnrlir 1 ^ LheaOhaui^h, :) *"p p an rl SO of the power supply 
enclosure has multiple openings 
therethrough, and a side panel 



or hole s 52 extending 
module 



and a side panel lacing memory 
socket 35 has multiple openings or holes 53 extending 
therethrough. l*he total area of the multiple openings 49, 52, 20 
and 53 is sufficient to provide a de sire d How rale of air into 
a n interior portion of the power supply enclos ure. A second 
portion 54 of pressurized stream ot air 38 llOWs through 
power supply 48, absorbing heat energy from components! ) f 
powe r supply 48 within the power supply enclosure before 25 
exiting enclosure U through exhaust ven t 22. ITns air How 
direction is advantageous as unheated air (i.e., air not 
preheated by other system component si enters power supply 
4 8, and heated air exiting power supply 48 is expelled from . 
enclosure 12 . Second portion 54 of pressurized stream of air 30 
*5H enters the power supply enclosure through the holes in - 
the front and side panels, as well as the multiple holes 52 in 
top panel 50, and exits the power supply enclosure through 
exhaust vent 22 in rear panel 28 of the power supply 
enclosure. T he relative size of second portion 54 of pres- vs 
.surized str eam of air 38 may be controlled by selecting th e 
\blal area 01 tne multiple openings ot' exhaust vent 22 and/or 
1he total area of the multiple openings 49, 52, and 53 in the 
power 

A spa 
for ennntj 



s uppiv^enclosure. 
acf 5tftyithin the 
nnnhipu option Z 



interior of enclosure 12 is r ese rved 
r>ptmn mrrh tn mnrlwhn n rf l V} n ptln rR 
for example T cards configured for signal 



cards may be _ 

"transfer via the peripheral component interconnect (PCX) 
' protocol. S pace 56 is adjacent to exhaust vent 24, and a third 
portion 58 of pressurized stream of air 38 flows through 45 
space 56 before exiting enclosure 12 through exhaust ven t 
24. Mo therboard 30 includes riser card 60, and riser card 60 
includes one or more connectors 62 adapted for connecting 
to one or more option cards (not shown). Riser card 60 
extends vertically into pressurized stream of air 38, diverting 50 
third portion 58 from pressurized stream of air 38. The 
option cards may be oriented substantially parallel to moth- 
erboard 30 to minimize the required dimensions of enclosure 
12 and to facilitate cooling via third portion 58 from 
pressurized stream of air 38. The relative size of third 55 
portion 58 may be controlled by selecting the total area of 
the multiple openings of exhaust vent 24 and/or the orien- 
tation of fan 36 and/or the location and orientation of riser 
acrd 60. It is noted that the total areas of the multiple 



portion 44 of pressurized stream of air 38. The orientation of 
electrical connector 64 may be selected to minimize deflec- 
tion of first portion 44 of pressurized stream of air 38. This 
may be achieved by longitudinally aligning the elongated 
faces of electrical connector 64 with the direction of first 
portion 44 of pressurized stream of air 38 as shown in FIG. 
3. FIG. 4 is a perspective view of electrical connector 64 
mounted upon the upper surface of motherboard 30, wherein 
electrical connector 64 is oriented such that electrical con- 
nector 64 is longitudinally aligned with first portion 44 of 
pressurized stream of air 38. In one embodiment, any 
additional connectors (not shown) extending into first por- 
tion 44 of pressurized stream of air 38 are similarly oriented 
in this manner. 

It is noted that a gap is formed between riser card 60 and 
rear panel 16 of enclosure 12 to allow a part of portion 44 
to join portion 58 before exiting exnausi vent Z4. 1 his part 
of portion 44 cools components along a rear edge of moth- 
erboard 30, eliminating an air flow "dead spot" within 
enclosure 12. 

Anarea 66 within enclosure 12 and adjacent to front panel 
14lnay be reserved for one Of more disk driv es, leslin g has 
shown thai air now within enclosure 12 win aoequatefy cool 
cusk drives located in area GO. 

Numerous variations and modifications will become 
apparent to those skilled in the art once the above disclosure 
is fully appreciated. It is intended that the following claims 
be interpreted to embrace all suc h variations and modific a- 
tions. — 
What is claimed is: 
1. A computer system, comprising : 
an enclosure having opposed , first and second panel s, 
wherein the second panel has a first exhausry ent and a 
second exhaust vent extending therethrough, and 
wherein the first and second exhaust vents are latera lly 
displaced from one another; ~— * 
a processo r mounted upon a moth erboard Incnied wiihin 
enckv 

i fan located within the enclosure for providing a flow of 
hrough the enclosu re, wherein the fan draws air into 
~lhe enclosure through an opening in the first panel and 
produces a pressurized stream of air , and wherein the 
fan is oriented such that t he pressurized stream of air is 
directed toward the processor; a nd 
wherein a first portion of the pressurized stream of air 
flows a cross the proce ssor and exits the enclosure 
through the first exhaust vent, and wherein a second. 



8* 



supply 4s and processor 32 respectively, are miit'ft large r 
than the multiple openings of exhaust vent 24 associate with 
space 56. F or example, in one embodiment, me iota! area 57 
the multiple openings of exhaust vent 23 is between two and 
three times that of exhaust vent 24. 

Motherboard 30 may include an electrical connector 64 
located adjacent to processor 32 and extending into first 



■ 
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portion of the pressurized stream of air flows through a 
-pUWeT sllrjply located within the enclosure and exits the 
enclosure, through tjje se^o ^ ej ^usr ve nt. 
~""1TTTttco7npute^ 

enclosure further comprises a pjenum adjacent to the fi rst 
panel, wherein the opening in the first panel allows ambient 
air surrounding the enclosure to enter the plenum. 

3. The computer system as recited in claim 2, wherein the 

f an is mounted wii hin nn opening in n wall nf tne plenum . 

4. l hc computer system as recited in claim 1, wherein the 
processor and the first exhaust vent are substantially located 



along a linear direc tion of the pressurized stream of air 

openings ot exhaust vents lI and 23, associated with power 60 exiling the fan. 
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'5. A computer system, comprising: 
an enclosure having opposed first and second panels, the 
first panel having an intake vent extending therethrough 
and the second panel having a first exhaust vent and a 
second exhaust vent extending therethrough, and 
wherein the first and second exhaust ve jts arc lateral ly 
displa ced from one another; 



\ 
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a motherboard located within the enclosure and having a 

processor mounted thereupon; 
a plenum located within the enclosure adjacent to the first 

panel, wherein the intake vent allows ambient air 

a funding the enclosure to enter the plenum, 
icaled within the enclosure for providing a flow of 
hrough the enclosure, wherein the fan is m ounted 
within an opening in a wal l ol the plenum, and wherein 
the tan d raws air trnrn the, planum anil pmffii.yx a 
pressurized stream of air, and wherein the fan is ori- 
ented such that the pressurized stream of air is directed 
toward the processor; and 
wherein a first portion of the pressurized stream of air 
flows across the processor and exits the enclosure 
through the first exhaust vent, and wherein a second 
portion of the pressurized stream of air flows through a 
power supply located within the enclosure and exits the 
enclosure through the second exhaust vent. 

6. The computer system as recited in claim 5, wherein the 
intake vent comprises a linearly arranged plurality of open- 
ings. 

7. The computer system as recited in claim 5, wherein 
each of the first and second exhaust vents comprises a 
two-dimensional array of openings. 

8. The computer system as recited in claim 5, wherein the 
second panel further comprises a third exhaust vent extend- 
ing therethrough, wherein the first, second, and third exhaust 
vents are laterally displaced from one another. 

9. The computer system as recited in claim 5, wherein the 
processor and the first exhaust vent arc substantially located 
along a linear direction of the pressurized siream of air 
exiting the fan. 

10. The computer system as recited in claim 5, wherein 
the processor has a heat sink mounted thereupon, and 
wherein the heat sink comprises a plurality of heat transfer 
structures extending into the first portion of the pressurized 
stream of air. 

11. The computer system as recited in claim 10, wherein 
the plurality of heat transfer structures comprises pins 
arranged in a two-dimensional array and extending in par- 
allel into the first portion of the pressurized stream of air. 

12. The computer system as recited in claim 10, wherein 
the first portion of the pressurized stream of air flows across 
the processor and heat sink and exits the enclosure through 
the first exhaust vent. 

13. The computer system as recited in claim 5, wherein 
the power supply comprises a power supply enclosure 
having a rear panel, and wherein the rear panel of the power 
supply enclosure forms a portion of the second panel of the 
enclosure, and wherein the second exhaust vent is located 
within the rear panel of the power supply enclosure. 

14. The computer system as recited in claim 13, wherein 
the power supply enclosure further comprises a top panel 
having at least one opening extending therethrough, and 
wherein the second portion of the pressurized siream of air 
flowing through the power supply enters the power supply 
enclosure through the at least one opening in the top panel 
and exits the power supply enclosure through the second 
exhaust vent. 

15. The computer system as recited in claim 8, wherein a 
space within the enclosure is reserved for connecting option 
cards to the motherboard, and wherein the space is adjacent 
to the third exhaust vent, and wherein a third portion of the 
pressurized stream of air flows through the space reserved 
for connecting option cards and exits the enclosure through 
the third exhaust vent. 

16. The computer system as recited in claim 15, wherein 
the motherboard further comprises a riser card having at 
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least one connector adapted for connecting to an option card, 
and wherein the riser card extends into the pressurized 
stream of air and diverts the third portion of the pressurized 
siream of air which flows through the space reserved for 
option cards and exits the enclosure through the third 
exhaust vent. 

17. The computer system as recited in claim 5, wherein 
the motherboard comprises an electrical connector located 
adjacent to the processor and extending into the pressurized 
siream of air, wherein ihe orientation of the connector is 
selected to minimize deflection of the pressurized stream of 
air. 

18. The computer system as recited in claim 5, further 
comprising a filter positioned between the intake vent and 
the plenum for filtering the ambient air drawn into the 
plenum. 

19. The computer system as recited in claim 5, wherein 
the fan is the only fan located within the enclosure for 
providing a flow of air through the enclosure. 

20. Itie computer system as recited in claim 5, wherein 
the first panel is a front panel, and wherein the second panel 
is a rear panel. 

21. The computer system as recited in claim 12, wherein 
the processor is Hanked by a riser card on one side and a 
memory module socket and a power supply on an opposite 
side, and wherein the riser card, the memory module socket, 
and the power supply are oriented to channel ihe first portion 
of the pressurized stream of air flowing across the processor 
and heat sink. 

J.2. A computer syste m, comprising: 
an enclosure having opposed front and back panels, the 
front panel having an intake vent exte nding there- 
through and the back panel having a first exhaust vent, 
a second exhaust vent, and a third exhaust vent extend- 
ing iherethrough, and wherein the first, second, and 
third exhaust vents are laterally displaced from one 
another; 

a mo therbo ard located within the enclosure and having a 

processor mounted thereupon; and 
a plenum located within the enclosure adjacent to the first 
panel; wherein the intake vent allows ambient air 
surrounding the enclosure to enter the plenum; 
a f an loca ted within the enclosure for providing a flow of 
air through the enclosure, wherein the fan is mounted 
within an opening in a wall of the plenum, and wherein 
the fan draws air from the plenum and produces a 
pressurized stream of air, and wherein the fan is ori- 
ented such that the pressurized stream of air is directed 
toward the processor; 
wherein a first portion of the pressurized stre am of air 
flows across the processor and exits the enclosure 
through the first exhaust vent, and wherein a second 
portion of the pressurized stream of air flows through a 
power supply located within the enclosure and exits the 
enclosure through the second exhaust vent; and 
wherein a space within the enclosure is reserv ed for 
co nnecting option cards to the mot herboard, and 
wRSretn ine space is adjacent to the third exhaust vent, 
and wherein a third portion of the pressurized stream of 
air Hows through the space reserved for connecting 
option cards and exits the enclosure throu gh the thir d 
exhaust vent. - 
23. The computer system as recited in claim 22, wherein 
the processor and the first exhaust vent are substantially 
located along a linear direction of the pressurized stream of 
air exiting The fan. 
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24. The computer system as recited in claim 22, wherein 
the processor has a heal sink mounted thereupon, and 
wherein the heat sink comprises a plurality of heat transfer 
structures extending into the first portion of the pressurized 
stream of air. 

25. The computer system as recited in claim 22, wherein 
the power supply comprises a power supply enclosure 
including: 

a rear panel, wherein the rear panel of the power supply 
enclosure forms a portion of the second panel of the 
enclosure, and wherein the second exhaust vent is 
located within the rear panel of the power supply 
enclosure; 

a top panel having at least one opening extending there- 
through; and 

wherein the second portion of the pressurized stream of 
air flowing through the power supply enters the power 
supply enclosure through the at least one opening in the 
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top panel and exits the power supply enclosure through 
the second exhaust vent. 

26. The computer system as recited in claim 22, wherein 
the motherboard further comprises a riser card having at 
least one connector adapted for connecting to an option card, 
and wherein the riser card extends into the pressurized 
stream of air and diverts the third portion of the pressurized 
stream of air which flows through the space reserved for 
option cards and exits the enclosure through the third 
exhaust vent. 

27. The computer system as recited in claim 24, wherein 
the processor is flanked by a riser card on one side and a 
memory module socket and a power supply on an opposite 
side, and wherein the riser card, the memory module socket, 
and the power supply are oriented to channel the first portion 
of the pressurized stream of air flowing across the processor 
and heal sink. 
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Computer Hardware> Cases 
(Computer Cases, ATX Form) > 
LINKWORLD ELECTRONICS > 
N82E16811164039 

Linkworld Beige/Blue Midi 
ATX CASE, Model 
"B313C02N - P4" -RETAIL 

Model* B313C02N - P4 
Item # N82E16811164039 

Specifications: 
Case Type: Midi ATX CASE 
Color: Beige/Blue 
Material: Metal 

Drive Bays: 5.25" x 4/0, 3.5" x 2/2 

(external/internal) 

Expansion Slots: 7 

Front Ports: 2xUSB 

Cooling System: 1 front fan 

Motherboard Compatibility: ATX 

Dimensions: 20.5" x 10" x 19.5" 
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Voters 



£J&fe 



CLICK HERE TO 
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All Reviews -> Cases (Computer Cases, 
ATX Form) -> N82E16811164039 

idfrkfafcu/A, 1/30/2005 7:09:42 AM 

I've just ordered my second. The case is 
sturdy, has a horizontal crossbar for rigidty, a 
multitude of fasteners, and is so well ventilated 
that the front fan is almost unnecessary. My 
only complain... See complete review> 

^nfr&&LeThe,12/l/2004 7:13:48 PM 

The case is actually good. It is not flimsy and 
its nice looking. My only concern is that I have 
no clue where the fan at the front is sucking 
the air from, there are no holes around. All you 
have to ... See complete review > 



Also Purchased 
With This Item 

Maxtor 40GB 720 
0RPM IDE Hard D 
rive, ... 

6E040L0 




$46.19 



Add To Cart □ 




$7.00 



SONY Beige 1. 44 
MB 3. 5Inch Flop 
py Di... 

MPF920 Beige 
Add To Cart □ 



$13.50 



Gigafast Ethernet 
8-Port 10/ 100Mb 
ps... 

EZ800-S 



Add To Cart □ 



$44.00 



$1.99 



MSI KM266Pro C 
hipset Motherboa 
rd fo... 

KM3M-V 

Add To Cart □ 
"24MDE ATA 10 
tO/ 66 3-Connecto 
r Fla... 

21AT-10124 

Add To Cart □ 
See More... 



http://ww.neweggxom/appM^ 2/14/2005 



Page 1 of 1 




http://imageslO.newegg.eom/productimage/l 1 - 1 63-027-06.JPG 



2/14/2005 



Newegg.com - SILVERSTONE SST-TJ04W Cases (Computer Cases, ATX Form) 



Page 1 of 3 



:^mm^O ifWm^m^^ 1 ▲ My Account Q Help lS 0 Item | $0 

newegg 



•com 



Software I Notebooks 



Digital 



Networking^ Mac 
Products [^Products 



. Home 
Electronics 



Shop By Category 1 S hop By Brand | Top 10 Sellers | New Products | Special Sales 



Accessories 



I Login | 



Refurbished 
/Clearance 



Rebate Sales 



search: Description (Detail View) 



3 i ADVANCED SEARCH 




1 



rf-» 



G^View More Images(8) 

Price: $106.50 



H Auto Notify ) 



In Stock: No 

FedEx Saver Shipping 
$15.99 
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SILVERSTONE > 
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SILVERSTONE TEMJIN 
Black ATX Mid Tower Case, 
Model "SST-TJ04W" - 
RETAIL 

Model# SST-TJ04W 

Item # N82E16811163027 

Specifications: 

Case Type: Mid Tower 

Color: Black 

Material: Aluminum Front Panel, 
0.8 SECC Body 

Drive Bays: 5.25" x 4/0, 3.5" x 2/4 

(external/internal) 

Expansion Slots: 7 

Front Ports: 4 x USB2.0, 2 x audio, 

1 x IEEE1394 

Cooling System: 1 x 120mm dual 
ball bearing front fan 
Motherboard Compatibility: 

Standard ATX, Micro ATX 
Dimensions: 8.5" x 17.6" x 
18.6" (WxHxD) 
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